SUMMARY Many investigators have analyzed the effectiveness of the cardiac care unit (as a model of a disability oriented, specially staffed, geographically isolated unit) in altering outcome following acute myocardial infarction. Little data are available, however, on the efficacy of caring for patients with stroke on specially staffed disability oriented units. Of 667 patients with stroke recently discharged from the Burke Rehabilitation Center, 589 were admitted to the stroke unit (SU group) and 78 were admitted to other units (NSU group). Statistical analysis showed that the SU patients were significantly weaker, had longer onset-admission intervals, and exhibited more concurrent medical problems and neurologic deficits. There were no statistically significant intergroup differences in age, sex, and distribution of weakness. Both groups had similar treatment programs provided by staff who had rotated through the stroke unit. Ability to perform activities of daily living (dressing, feeding, hygiene, bowel and bladder routines) and length of hospitalization were similar for both groups. SU patients walked better and went home more frequently than NSU patients. These data indicate that even in a rehabilitation center specializing in treating functional disabilities, patients with stroke are more likely to improve if placed on a disability oriented unit than if they are admitted to mixed disability units which are scattered throughout the hospital.
THE NEED for prospectively studying the effectiveness and cost of further regionalization of medical care into subspecialty centers 1 manned by specialty care teams 2 is apparent when one reviews the rapid growth and development of the cardiac care unit (CCU) over the last decade.
Although it is now generally accepted that mortality and morbidity following acute myocardial infarction have been lowered by admitting patients to specially staffed CCU's, 3 9 at least one major study has seriously questioned these conclusions. 10 Many authorities readily admit to the surprising lack of objective data documenting the effectiveness of the CCU (or any of the units set up to care for patients suffering from one major illness or disability) and imply that "it is already too late" to set up appropriate randomized trials since the concept of the efficacy of specialty care units has been accepted by physicians, health care planners, insurance carriers, and the public. Few attempts have been made to curtail the spread of these specialty care units even though the costs for establishing and maintaining them are enormous. Bloom and Peterson 11 allude to the problems of establishing the efficacy of the CCU as a model of a disability oriented unit and to methods of minimizing costs by increasing productivity. 12 Since few hospitals have adopted a disability oriented approach to stroke care, it is possible to study prospectively the effectiveness and costs of caring for patients with stroke in specially staffed units manned by specialty care teams. Some information is available to suggest the efficacy of this approach.
Howard 13 ' u has demonstrated decreased mortality 15 have shown "significantly better results" for patients with stroke treated in a stroke rehabilitation unit in a general hospital when compared to a control group treated on the general medical wards of the same facility. They conclude that "a Stroke Unit for the intensive rehabilitation of stroke patients is of benefit in delivering these services to a definite group of persons affected with this disease. The services it provides exceed those provided by the general medical care of stroke patients at Rhode Island Hospital, regardless of the level of impairment." They suggest that the role of a stroke unit in a general hospital should include appropriate referrals to regional stroke rehabilitation centers. This type of triage would a) tend to curtail costs in acute care hospitals which would not have to duplicate expensive rehabilitation facilities while b) providing more sophisticated care for those patients requiring hospitalization in the regional centers.
In a series of reports examining the efficacy of a regional stroke rehabilitation program, 16 " 18 the present authors have shown that a disability oriented stroke unit using a multidisciplinary team approach to stroke rehabilitation can significantly improve outcome in a group of elderly patients suffering from severe medical, neurologic, and functional deficits following stroke although the costs for rendering these services were quite high. 19 These reports stressed methods of improving outcome while minimizing costs. The present study extends our observations on the same group of patients and asks 2 questions: 1) Does a disability oriented stroke unit within a large regional rehabilitation center favorably influence outcome or can patients with stroke be as adequately cared for on mixed disability units throughout the center? 2) Does a disability oriented approach to stroke care affect the cost for rehabilitating patients with stroke? .640
. any deficit in between mild and severe weakness, usually applied to patients unable to move the affected arm(s) with some movement of the affected leg(s). Severe weakness: no movement in the arm(s) and leg(s) on the affected side(s).
Methods
Data on 667 patients with stroke admitted for rehabilitation were abstracted from the Burke Rehabilitation Stroke Data Base." 1821 ' 22 Patients were divided into 2 groups: those admitted to a disability oriented stroke unit (the SU group -589 patients) and those admitted to other units in the same rehabilitation center (the NSU group -78 patients). Therapeutic programs were similar for both groups. Most of the staff had rotated through the stroke unit and standardized nursing, physical therapy, occupational therapy, and speech therapy protocols were utilized throughout the hospital. All patients were eligible to attend the stroke lecture series and stroke activity groups. Family teaching was emphasized on all of the units. Details of the program are outlined elsewhere. 20 All therapy for the SU group was performed on the unit; therapy for the NSU group was provided off the units in separate therapeutic facilities. Full time physicians, all well versed in caring for elderly patients with cerebrovascular disease and its many complications, were in charge of patient care, and were responsible for making initial and final assessments of the patient's status. Table 1 describes the pertinent demographic characteristics of patients treated in the SU group and in the NSU group. There were no statistically significant intergroup differences in age, sex, or distribution of weakness on admission to the rehabilitation hospital. Patients treated on the stroke unit, in general, were weaker on admission, had longer onsetadmission intervals, exhibited more concurrent medical problems, and exhibited more neurologic deficits than NSU patients. Diagnostic categories were somewhat different for the 2 groups but an audit of all 78 NSU charts showed that these differences mainly reflected lack of a uniform diagnostic classification of the various stroke syndromes. Table 2 shows that at the time of discharge, SU patients went home more often than NSU patients, SU patients walked better then NSU patients, and DISABILITY ORIENTED STROKE UNIT/Feigenson et al. •All patients who required aid with bowel and bladder also required aid with dressing, feeding, and hygiene.
Results
there was no significant difference in ability to perform activities of daily living (ADL) (dressing, feeding, hygiene, bowel and bladder routines) between SU and NSU patients. There was no significant difference in LOS (length of stay) between SU and NSU patients.
Discussion
Even though SU patients entered the hospital with more severe weakness, longer onset-admission intervals, more concurrent medical problems, and more neurologic deficits (factors which would predict a less favorable outcome 16 " 18 ), they were more frequently discharged home and walked better than NSU patients. There was no statistically significant difference between SU and NSU patients in ADL status and LOS, although SU patients tended to need less assistance with ADL activities in spite of a significantly higher incidence of perceptual dysfunction in the SU group.
Costs for SU and NSU patients were essentially similar; even though SU patients had more medical problems and neurologic deficits than NSU patients, they made substantially more progress in the same length of time. No additional costs were incurred by the hospital in switching to a disability oriented approach to patient care since the ratio of staff to stroke patients was not altered even though individual staffing assignments were changed.
Possible explanations for the improved outcome in the SU group include: improved communication between the various members of the multidisciplinary stroke team; a more consistent approach to problem solving; increased staff interest and expertise by professionals dealing mainly with one disability; and better patient interaction while on the stroke unit and when participating in group activities with others suffering from similar disabilities.
The findings support the hypothesis that even in a large rehabilitation center, a disability oriented approach to stroke care can significantly improve outcome without increasing costs to the patient or to the facility.
